On-line coupling of capillary isoelectric focusing with transient isotachophoresis-zone electrophoresis: a two-dimensional separation system for proteomics.
A microdialysis junction is employed as the interface for on-line coupling of capillary isoelectric focusing with transient isotachophoresis-zone electrophoresis in a two-dimensional separation system. Capillary isoelectric focusing not only provides high-resolution separation of tryptic peptides based on their differences in isoelectric point, but also potentially allows the analysis of low-abundance proteins with a typical concentration factor of 50-100 times. Carrier ampholytes, employed for the creation of a pH gradient during focusing, are further utilized as the leading electrolyte in the second separation dimension, transient isotachophoresis-zone electrophoresis. Many peptides which have the same isoelectric point would most likely have different charge-to-mass ratios, and thus different electrophoretic mobilities in zone electrophoresis. Two-dimensional separation of proteolytic peptides is demonstrated using standard proteins, including cytochrome c, ribonuclease A, and carbonic anhydrase II. The maximum peak capacity is estimated to be around approximately 1600 and can be significantly increased by simply increasing the capillary column length and manipulating the range of pH gradient in isoelectric focusing. In addition to enhanced separation efficiency and resolution, this two-dimensional electrokinetic separation system permits sensitive and comprehensive analysis of peptide fragments, especially when integrated with electrospray ionization mass spectrometry for peptide/protein identification.